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Pandemie Herzinsuffizienz
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Mortalitatsrisiko bei terminaler Herzinsuffizienz

90

80

70

60

50

40

1 Year Mortality (%)

30

20

AIDS Leukemia Lung Cancer Pancreatic Cancer Endstage HF with OMT

Rose EA, etal. N Engl J Med. 2001 Nov 15;345(204B3435
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ET: Herztransplantationen und Warteliste

Number of deceased donors per million population
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ORIGINAL ARTICLE

Two-Year Outcomes with a Magnetically
Levitated Cardiac Pump in Heart Failure

M.R. Mehra, D.). Goldstein, N. Uriel, J.C. Cleveland, Jr., M. Yuzefpolskaya,
C. Salerno, M.N. Walsh, C.A. Milano, C.B. Patel, G.A. Ewald, A. Itoh, D. Dean,
A. Krishnamoorthy, W.G. Cotts, A.J. Tatooles, U.P. Jorde, B.A. Bruckner,
J.D. Estep, V. Jeevanandam, G. Sayer, D. Horstmanshof, ].W. Long, 5. Gulati,
E.R. Skipper, ).B. O'Connell, G. Heatley, P. Sood, and Y. Naka,
for the MOMENTUM 3 Investigators™®

2018

HeartMatell™ LVAD HeartMate 3MLVAD
Axialflow-pump Centrifugalflow-pump UK
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Primarer Endpunkt

2-Jahres Uberleben ohrfReoperationerund/oder Auftreten von Apoplex mit bleibender Beeintrachtigur

100
o
& 190+ 84.4 Centrifugal-flow pump
— -‘_h\_‘_‘—
S 804 779
£ 80.5
& 204
@
...g 49 Axial-flow pump
e 50— 56.4
S
L 404
=
'; 30+
2 20-
._g 10- Hazard ratio, 0.46 (95% Cl, 0.31-0.69)
& P<0.001 by log-rank test
O | | | |
0 6 12 18 24
Mehra et al. NEJM 2018 Months since Implantation
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VADImplantationen in der BRD
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Deutscher Herzbericht 201&8aronsorCirculation 2012

UK

Universitatsklinikum Heidelberg | Kardiologie, Angiologie und Pneumologie | PD Dr. Philip Raake HD )



cf-LVAD: RHnsuffizienz ist prognostisch relevant

RV Failure Severity and 1-Year Survival After cf-LVAD

1.00

w
BN
=29
c
-
2o
§s1 L
€
g Yok ey s Log rank: p < 0.0001
Cw L o
a N
° S ——
RV Failure Severity
S . None =—=—-—-—- Mild Moderate — — Severe
(=1 | Y T T 1
0 90 180 270 360
Days Since LVAD Implant
Multivariable Model* Hazard Ratio (95% Cl) p value
None Referent
RV Failure Mild 0.71(0.27 -1.91) 0.50
Severity Moderate 2.59 (1.15 -~ 5.81) 0.02
Severe 9.10 (4.22 - 19.66) < 0.0001

* Adjusted for age, sex, BMI, GFR, CVP, and INTERMACS Class

Wilson et al. Circulation 2015

UK
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of patients developed right heart failure during the pre-market
approval of the HeartMate II.

Source: HeartMate | FDA Summary of Safety and Effectiveness.
hitp:i/www.accessdata. fda.govicdrh docs/pdfé/POS0040b. pdf

of patients developed right heart failure requiring either a right
ventricular assist device (RVAD) or inotropic support.

Source: Evalvation of the HeartWare HVAD Leit Ventricular Assist
System for the Treatment of Advanced Heart Faiure: Resuits of the
ADVANCE Bridge to Transplant Trial; Keith Aaronson, Mark
Slaughter, Edwin MeGee, et al. for the HeartWare ADVANCE
Investigators, American Heart Association Scientific Sessions
November 2010

Tricuspid annular motion as a predictor of severe right
ventricular failure after left ventricular assist device
implantation.

Puwanant 3, Hamilton KK, et al. J Heart Lung Transplant. 2008
Oct27(10):1102-7.

The right ventricular failure risk score a pre-operative tool for
assessing the risk of right ventricular failure in left ventricular
assist device candidates.

Matthews JC, Koelling TM, et al. J Am Coll Cardicl. 2008 Jun
3;51(22):2163-72.

Right heart failure after left ventricular assist device
implantation in patients with chronic congestive heart failure.
Dang NC, Topkara VK, et al. J Heart Lung Transplant. 2006
Jan;25(1):1-6. Epub 2005 Dec 8.

Modified from Syncardia

R\AFailure in LVAD

patients

19-39% RV-Failure
post LVAD-Implant
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Einflussgrof3erel RHInsuffizienzund sekundarerTl

A Vorlast
A Nachlast
A Kontraktilitat

Fukuda et al. Am Heart J 2006

UK
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Der R\ist sensibelfiir Anderungender Vor-/ Nachlas
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Pathophysiologie

LVAD:
A Cardiach dz{i LJdzii
At/2tsT t+xwX
ARV Cdzy 1 GA2Y

Herzinsuffizienz:
A Cardiadh dzii LJdz( @
At/2ty t+xwz t!t
AR Cdzyl{GA2Y Q@
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|deale Konstellation

LVAD:
A Cardiadh dzii LJdz(
ot/ 2t t!t At /2¢t3 t+wX

ARMCdzy {1 U0A2Y m

Linksherzentlastung Cardjamutput
t !t (]
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Warum Rechtsherzversagen?

Gefahr eines akuten Rechtsherzversagens

Linksherzentlastung
ot/ 2tX t!t

Cardiamutput
RV 2 NI | ad m

UK
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Beurteilung / Einschatzung der
Rechtsherzfunktion vor LVADplantation
A Klinik

A Aszites, periphere Odeme, Stauungsdermatitiden,
Leberfunktion (SyntheseparametéljrrhosecardiaqueX 0

A Echokardiographie

A R\M{Funktionsparameter, RV Diameter (RVEDD), TAPSE,
Trikuspidalinsuffizierig

A Hamodynamik
A mVSQ, Cardiadndex, PAP, PVR, TPG, PCWP, RVSWI

UK
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Folgen eines Rechtsherzversagen nach LVAD

A R\tVersagenRHF)st nicht selten
A Inzidenzder RHF in c&20%(9-44%) der LVAB&ller

A R\tVersagerverlangertperioperativen (Intensiw) und
Klinikaufenthalt

A verantwortlichfur hochkomplikativeVerlaufemit groRerMorbiditat
und Mortalitat

FrihesRechstherzversageverdoppeltbeinahe
die Sterbewahrscheinlichkemnnerhalbeines
JahresnachLVAD (86% increase) *

* KormosRL et al. J Thor Gurg2010; 139:131&4.
Fromthe HeartMatell BT Trial (n=484patients)

UK
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Journal of the American College of Cardiology

© 2008 by the American College of Cardiology Foundation

Published by Elsevier Inc.

R\AFailure

Vol. 51, No. 22, 2008
ISSN 0735-1097/08/$34.00
doi:10.1016/j.jacc.2008.03.009

Heart Failure
1.0
The Right Ventricular Failure Risk Score
A Pre-Operative Tool for Assessing the Risk of Right
Ventricular Failure in Left Ventricular Assist Device Candidates 08
Jennifer Cowger Matthews, MD,* Todd M. Koelling, MD,* Francis D. Pagani, MD, PuD,}
Keith D. Aaronson, MD, MS*
Ann Arbor, Michigan w
S 06
2
=
(72}
A . . A 0.4
Table 6 Right Ventricular Failure Risk Score
and Likelihood of RV Failure by Score Strata
RV Failure No RV Likelihood Ratio 02+
Risk Score n (n) Failure (n) (95% CI)
=3.0 142 29 113 0.49 (0.37-0.64)
4.0-5.0 25 15 10 2.8 (1.4-5.9) 73
=55 30 24 6 7.6 (3.4-17.1) '

S A e " i
T

Log rank for linear trend p=0.0045

RV Failure Score 3.0
RV Failure Score 4-5
RV Failure Score 25.5

Risk Score is derived by summing points awarded for the presence of a vasopressor requirement
(4 points), AST =80 IU/I (2 points), bilirubin =2.0 mg/dl (2.5 points), and creatinine =2.3 mg/dl

(3 points).
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RechtsherzversagerRiskevaluationscores

The Journal of
Heart and Lung
Transplantation

http://www.jhltonline.org

Validation of clinical scores for right ventricular  @)c.....
failure prediction after implantation of
continuous-flow left ventricular assist devices

Andreas P. Kalogeropoulos, MD, MPH, PhD,” Anita Kelkar, MD,*

Jeremy F. Weinberger, MD,“ Alanna A. Morris, MD,*

Vasiliki V. Georgiopoulou, MD, MPH,® David W. Markham, MD, MSc,*
Javed Butler, MD, MPH,” J. David Vega, MD, and Andrew L. Smith, MD?
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Table 4 Performance Chare:;&risﬁmf\cynical Risk Prediction Scores for RVF in the Study Population

A (95% CI) \ p Sensitivity Specificity PPV NPV
RVF Definition 1°
Michigan 0.62 (0.52 to 0.72) 0.021 40.5% 87.3% 60.0% 75.8%
Penn 0.56 (0.44 to 0.68) 0.328 54.1% 60.8% 39.2% 73.8%
Utah 0.59 (0.47 to 0.70) 0.137 62.2% 59.5% 41.8% 77.0%
Kormos et al 0.59 (0.48 to 0.69) 0.096 46.0% 68.4% 40.5% 73.0%
Pittsburgh 0.54 (0.47 to 0.60) 0.289 16.2% 91.1% 46.2% 69.9%
CRITT 0.60 (0.50 to 0.71) 0.059 40.5% 72.2% 40.5% 72.2%

DVE NAfnitiannm 2D

CONCLUSION: Current schemes for post-LVAD RVF risk prediction perform only modestly when
applied to external populations.

Utah 0.50 (0.39 to 0.60) 0.947 43.9% 59.3% 51.0% 52.2%
Kormos et al 0.62 (0.54 to 0.71) 0.005 47.4% 74.6% 64.3% 59.5%
Pittsburgh 0.51 (0.45 to 0.57) 0.720 12.3% 89.8% 53.8% 51.5%
CRITT 0.60 (0.50 to 0.70) 0.045 75.4% 39.0% 54.4% 62.2%

NPV, negative predictive valye; PPV, positive prefictive value; RVF, right ventricular failure.
*Defined as need for a right vehdgular assist device (RVAD); use of pulmonary vasodilators >48 hours; multi-organ failure due to right ventricular

fa1lure (RVF); inotrope use for > 14 days after implantation; or re-institution of inotropes after 14 days.
®Defined as need for a right ventricular assist device (RVAD); use of pulmonary vasodilators > 48 hours; multi-organ failure due to right ventricular

failure (RVF); inotrope use for >7 days after implantation; or re-institution of inotropes after 7 days, with concomitant evidence of hemodynamic
compromise (central venous pressure > 18 mm Hg with a cardiac index <2.0 liters/min/m? in the absence of pulmonary capillary wedge >18 mm Hg) or
renal or hepatic dysfunction (INTERMACS Protocol 3.0 definition).

UK
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EvaluatingR\AFunctionpre VAD

Table 6 Evaluating Right-Heart Function

Parameter Desirable value®
RVSWI >300 mm Hg X ml/m?®
Central venous pressure <15 mm Hg
Tricuspid regurgitation Minimal to moderate
Pulmonary vascular resistance <4 Woods units
Transpulmonary gradient <15 mm Hg
RV size

RVEDV <200 ml

RVESV <177 ml

Need for pre-op ventilator support  None

TAPSE > 15mm. |

Universitatsklinikum Heidelberg | Kardiologie, Angiologie und Pneumologie | PD Dr. Philip Raake TF!)Q
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Vorlast (preload)

Volumengabe, wenn ZVD < 12 mmHg oder
PCWP £ 16 mmHg

Volumenentzug (Diuretika, Hdmofiltration)
wenn ZVD > 18 oder PCWP > 22 mmHg,
Trikuspidalinsuffizienz 1,

Kontraktilitat

Dobutamin 2-5 pg/kg/min
Adrenalin 1-10 pg/min
Levosimendan 0,1-0,2 pg/kg/min
Milrinon 1-20 pg/min
Mechanische Kreislaufunterstitzung?

RA-Diameter T

Optimierung der Ventilation

Rechter
Ventrikel

Wenn TPG > 12 mmHg:

NO 5-20 ppm Inhalation
lloprost 20 ug alle 2-4 h Inhalation

Sildenafil 3 x 20 mg p.o.

Nachlast (afterload)

Konversion von Vorhofflimmern

Schrittmachertherapie bei AV-Block IlI°

Herzrhythmus
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Alternativen zur LVAIDherapie
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Clinical Research in Cardiology (2018) 107:413-420
https://doi.org/10.1007/s00392-017-1200-4

ORIGINAL PAPER

@ CrossMark

Successful support of biventricular heart failure patients by new
EXCOR™ Adult pumps with bileaflet valves: a prospective study

Bastian Schmack' - Alexander Weymann' - Frank Ruschitzka? - Riidiger Autschbach? - Philip W. Raake® -
Nadine Jurrmann’ - Ares K. Menon” - Matthias Karck' - Markus J. Wilhelm® - Arjang Ruhparwar’

UK
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Clinical Research in Cardiology (2018) 107:413-420
https://doi.org/10.1007/s00392-017-1200-4

ORIGINAL PAPER

SuccesngI Support Ta;tlal.e 1. ngoéra;hic a.nd pr::-operati;fe profile of EXCOiQ.® Adu_]t . 'new
EXCOR Adult pumyj ZYAD patients idy

Variable n=12
Gender (), male 10
Age, mean (range), years 45 (21-38)
BMI, mean (range), kg/m2 23.9 (19.8-30.2)
BSA, mean (range), m> 1.9 (1.6-2.5)
Etiology (n)

Idiopathic CMP 6

Ischemic CMP / AMI 4

ardiogenic shock (aortic dissection)
INTERMACS Level (n)

Pre-operative

@ CrossMark

UK

CPR (n) 1
Dialysis (n) 2
Cardiac surgery (n) 4
Ventilator (1) 5
ECMO (n) 8

Universitatsklinikum Heidelberg | Karaidwgie, Angioiogie una Fneumoiogie | FU UI. Ip Kaake
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Clinical Research in Cardiology (2018) 107:413-420
https://doi.org/10.1007/s00392-017-1200-4

ORIGINAL PAPER

® CrossMark

Successful support of biventricular heart failure patients by new
EXCOR Adult pumps with bileaflet valves: a prospective study

418 Clinical Research in Cardiology (2018) 107:413-420
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The Journal of
Heart and Lung
Transplantation

ELSEVIER

S —
http://www.jhltonline.org

SPECIAL FEATURE

Fifth INTERMACS annual report: Risk factor analysis from
more than 6,000 mechanical circulatory support patients
James K. Kirklin, MD,? David C. Naftel, PhD,? Robert L. Kormos, MD,"

Lynne W. Stevenson, MD,° Francis D. Pagani, MD, PhD,® Marissa A. Miller, DVM, MPH,®
J. Timothy Baldwin, PhD,® and James B. Young, MD'

UU
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Era 2: LVAD 2011-2013 P < .0001
. n=6311, Deaths=1252
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Z 50 BiVAD
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20 n=154, deaths=67

10F Event: Death (censored at transplant and recovery)
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Mechanical circulatory support

Selected assist devices 2008 - 2017

- Implantation TAH
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Resultof concomitantgroinfree percutaneousemporaryRVAD
supportusinga centrifugalpumpwith a doublelumen jugular
venouscannulain LVADpatients
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Resultof concomitantgroin-free percutaneousemporaryRVAD
supportusinga centrifugalpumpwith a doublelumen jugular
venouscannulain LVADpatients

Male 10 (90.9%)
Age (years) 51.6+£13.1
Height (cm) 177 £6.1
Weight (kg) 84.7+11.1
Body surface area (BSA, m?) 2+0.11
Diagnosis

ICMP 6 (54.5%)

DCMP 5 (45.5%)
NYHA class 38+.75
INTERMACS class 35+15
Pre-Implant inotropic support 4 (36.4%)
Pre-Implant MCS 4 (36.4%)
Bridge-to-transplantation 10 (90.9%)
Destination therapy 1(9.1%)

LV Dysfunction
Severe
LVEF (%)
Cardiac Index (I/m?)
CVS (%)
PCWP (mmHg)
RV Dysfunction (n, %)
Severe
Moderate
TAPSE (mm)
Tricuspid Regurgitation (n, %)
Moderate
Severe
Creatinine (mg/dl)
Urea (BUN, mg/dl)
Creatinine-Clearance (ml/min)
Albumin (mg/dl)
Bilirubin (conjugated, mg/dl)

Alanine transaminase (ALT, 1U/)

Aspartate transaminase (AST, 1U/l)

11 (100%)
234+7.4
1.99 + .34
472+94

25.7+5.7

7 (63.6%)
4 (36.4%)
104 +2.8

3(27.2%)
3(27.2%)
1.59 +0.95
782 +435
555 +335
36.5+6.4
16+1.35
79.7 +164
43 +452

RVAD support (n, %)
RVAD plus Oxygenator (n, %)
RVAD duration (days)

Successful RVAD Weaning (n, %)

ICU stay (days)

Mechanical ventilation (h)

Inhalative Nitric Oxide (n, %)
Nitric Oxide (h)

30d Survival (n, %)

Overall Cause of Death (n, %)
MOF
ICB

11 (100%)
1(9.1%)
16.8+9.5
10 (90.9%)
238 +16.5
265 + 381
11 (100%)
117 +123
8 (72.3%)

3 (75%)
1 (25%)

Universitatsklinikum Heidelberg | Kardiologie, Angiologie und Pneumologie | PD Dr. Philip Raake
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Resultof concomitantgroinfree percutaneougsemporaryRVAD
supportusinga centrifugalpumpwith a doublelumen jugular
venouscannulain LVADpatients

N
R !
* 4(.
Days post implant % Survival Patients at risk
30 72.7 8
60 63.6 7
2('_ 180 63.6 7
L 360 63.6 7
" 1 N 1 N 1 " | M 1 N 1 N |
0 100 200 300 400 500 600 700
Follow Up (Days)
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Uneingeschrankte und sichere Mobilisation
durch Vermeidung eindemoralenKanulierung
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HeartCenterHeidelberg:PreventionR\tFailure

PreOP
HeartTeam Optimization

Advanced Clinical and

Apparative LVADRImpl. + PostOP

HFE Evaluation ICU Optimization

ICDImpl.

Patients at Risk

-Prognostic models, rare cases permanent BiVAD
. AHFU
Pre-OP Care

-Prevention: pre-OP optimization of RV function (ZVD < 15mmHg, Volume
withdrawel, CVVH, inotropes)

J |

Peri-/Post-OP Care
-Inotropes, reduction RV-afterload (NO / lloprost), pPRVAD HCH/
_ _ — AHFU
VAD-Outpatient Service

-LV optimization, optimized medical HF therapy

Universitatsklinikum Heidelberg | Kardiologie, Angiologie und Pneumologie | PD Dr. Philip Raake HD
Matthews 2008, Fitzpatrick 2009, Drakos 2010, Meieneri 2012



Optimierung der Versorgung in der VABmMbulanz

Patienten VAD-Ambulanz

[(Quartalzerhainat
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file://///localhost/upload.wikimedia.org/wikipedia/commons/b/b4/Heidelberg_corr.jpg

Herausforderungen in der modernen LMVAD
Medizin

A Infektionen

A Blutungskpmplikationen, ervyorbene Bluvtungskompvlikationen
(acquireddl'y 2 Aft SONJI YR {eyRNRY X

A A:Malformationen (Schleimhaut, Magedbarm¢ NJ 1 (0 X 0

A Aortenklappeninsuffizienz

A Rechstherzversagen

UK
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Strategien zur Vermeidung eines-Me&fsagens
bel permanenter LVAIDNplantation-

Wege aus dem Dilemma

A Praoperativ
I Enge interdisziplindre und Uberregionale Kooperation
i Bestmogliche R¥valuation (TEE, RHF (0 KS U S NX 0
I Patientenselektion, Identifikation von Risikopatienten
I Patientenoptimierung (AHFUhotropikatherapig
I Volumenmanagement (Negativbilanz, ggf. CVVH)
itflydzy3d3 Kk ¢AYAY3I RSNJI hLISNI {

UK
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Strategien zur Vermeidung eines-Me&fsagens
bel permanenter LVAIDNplantation-

Wege aus dem Dilemma

A Intra/ Perioperativ

I Operative Strategien zur Vermeidung eines\Rysagens
ldeale Implantation, optimale EEntlastung

(Praemptive) MinimalinvasiveRVABROptionen
bereithalten

VolumenrestiktiveOP und Intensivtherapie
BalancierteéKatecholamintherapie
InhalativeNO-Beatmung

Zeitnahe Extubation und Mobilisation
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Strategien zur Vermeidung eines-Me&fsagens
bel permanenter LVAIDNplantation-

Wege aus dem Dilemma

A Postoperativ

I Enge, interdisziplinare und interprofessionelle VAD
bl OKa2NABS AY SAYSNI aLISI Al f A
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Temporare perkutane R¥nterstltzung

Impella Tandem Heart

Schmack et aMed ScMonit Basic Re2016
Abiomed
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PercutanouskVVAD + LVAIplantation:
andem Heart® RProtekDuo

SCIENCE

elSSN 2325-4416
MONITOR © Med Sci Monit Basic Res, 2016; 22: 53-57
BASIC RESEARCH DOI: 10.12659/MSMBR 898897

mailto:bastian.schmack@med.uni-
Recived: 20160 SRS ent Left Ventricular Assist Device (LVAD)
e 2060503 Implantation and Percutaneous Temporary
RVAD Support via CardiacAssist Protek-Duo
TandemHeart to Preempt Right Heart Failure

Figure 1. (A) Schematic illustration of the ProtekDuo® cannula
in-situ with pump attached to the body vest. An
oxygenator can be interposed to maintain full lung
support; (B) Picture of the coaxial dual-lumen wire-
reinforced 29 Fr. ProtekDuo® cannula. (Both pictures
reproduced with kind permission of CardiacAssist Inc.,
Pittsburgh, PA).

UK
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Concurrentventricular assistdevice(LVAD)mplantation and percutaneousemporary RVADsupportvia CardiacAssistProtek Duo
TandemHearto preemptright heart failure. Med SciMonit Basic Res 2016;




Real World: INTERMA&Q&port

Adult Primary Continuous Flow LVADs & BIVADs, DT and BTT, n = 5436
Implants: June 2006 — June 2012
Time to First Major Event*

100

*Major Event: First occurrence of infection, bleeding,

90 device malfunction, stroke or death

80

Kirklin JK et al J Heart Lung Transplant. 2013

Months post implant

= 70 Months % Freedom
-
2 Patients 5436, Events = 3611 1 59%
e 60Ff 3 48%
- 6 40%
= : 12 30%
8 40F 24 19%
i . 36 14%
x® 30
20 F
10 F S s e
0 C 1 | 1 | 1 | 1 | 1 | 1 | | ;
0 6 12 18 24 30 36 42
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Optimale VADPatienten Selektion

NYHA llla Too “well”
IM 7“””"“ NG
§ IM6
% IMS Optimal
.
.
IM 2“““““““ U N
IM 1 J'oo sick
Death

Time —

Peura J et al. AHA Scientific Statement Circulation 2012
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Ursachen der Rechtsherzinsuffizienz

Dekompensation bei chronischer Herzinsuffizienz
Akuter RWlyokardinfarkt

Fulminante Myokarditis

Lungenarterienembolie
Dekompensiertgouimonale Hypertonie
PostKardiochirurgie (0,1%)

Nach Herztransplantation {2%)

o Io Do Io Do Io Do I

NachLeftVentricularAssist Device (LVADNplantation (3640%)

Thoennes GaranJACC, 2017
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Zusammenfassung

A Rechtsherzinsuffizienzresultiert haufig in einer sekundaren Tkinsuffizienz Die

sekundareTlist prognostischrelevant.

A Die konservative Behandlung umfasst die Optimierung von Vor- (Volumen) und
Nachlast (PADruckverhéltnisse) Eine operative Korrektur der TI ist im Rahmen
linksseitiger Herzoperationenangeraten (hochgradigeTl, TVAD>40mm, oder TVAD

>21mm/m?2).

A Neuelnterventionelle Verfahrenfiir transvaskulard kEingriffesindin der Entwicklung
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Mechanismen der sekundaren Tl

Displacement of the
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e 2 VAU
RiBHE = &,\
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Papillary
muscle

Chordae
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leaflet

papillary muscles

ricuspids
reyurgitatien

Universitatsklinikum Heidelberg | Kardiologie, Angiologie und Pneumologie | PD Dr. Philip Raake

Mascherbaue®& Maurer Eur. Heart Journal 2010 I



Dilatation desTrikuspidalklappenannulus

Anteroseptalnachanteroposterior
in Richtung freie RWand

Fender et al. Heart 2017
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Invasive Messung bel Trikuspidalinsuffizienz

Right ABiumn e
NN NN nﬂ(\ ﬂﬂﬁﬂﬂ NT

A\J\/UUUUUUUUUW/U IR,

93
1
1
1w

Verstarkt bel Inspiratioy, KufldmawZeichen

Mac-Lab v5.
(Mcd-camwsfomwmnedmobq

Rosenberg et al. Circulation 2007 UK ‘
Universitatsklinikum Heidelberg | Kardiologie, Angiologie und Pneumologie | PD Dr . Philip Raake HD



Chirurgisch implantierte RVABysteme?

Table 3: Outcomes of 8 patients of the EUROMACS registry with isolated RVAD implantation

Patient Time on device Event Outcome Cause of death

1 16 Subileus, laparotomy and caecal fistula Died Infection

2 20 Died Multiorgan failure
3 44 Died Multiorgan failure
4 419 Driveline infection Transplanted

5 40 Pump thrombosis Explanted

6 5 Reoperation after three days for bleeding Died Multiorgan failure
7 29 Transplanted

8 14 Pump thrombosis Died Pump thrombosis

RVAD: right ventricular assist device.

Bernhardt et alEurJ ofCardiothSurg 2015
Thoratec, Heartware
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Conservative management of tricuspid regurgitation in patients
undergoing mitral valve replacement.

Braunwald NS, Ross J Jr, Morrow AG.

140

1o

SystolicRVor PApressure{mmHgQ)

SystolidRVor PApressuredefore and after MVRIN

130
120

Figure 2

20 patientswith severeTR

a ¢ Krésentresultsindicate that in such
patients tricuspid regurgitation will improve
or disappearafter mitral replacementand
that tricuspid valve replacementis seldom
ySOSaal NEe ¢

Braunwald et al. Circulation 1967
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PrognostischéBedeutungder isolierten

ERO <40 mm>
100
" .87:2%
80 — \ Ne—
> 70+ 6%
< 60 .
E G;L%
3
5 40—
9 3B27%
2 - 5 years ERO > 40 mm:?
p <0.001
0 T T T |
0 2 4 8 10

Topilsky et al. 3 Am Coll Cardint 2014
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MC MK:Prognostischddedeutungder

D
% t‘\\—\?i None-mild TR
£
i " Mod-severe TR
n
i
; o e IO

::M\l 0 ® D'wl:mw m 30

None/Mild TR 80 n 61 4% 4

Moderate/Severe TR 11 % M n u

Ohno et al. Eur Heart J Cardiovleg 2014
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110 patients for MV surgery (20 MR) had 3+/4+ T

100
Yy I~ :\1 74. .1
g My ®1 MV +TVsurgery
™
3 60 s )
s et 5981 MV surgeryalone
s 40
2
: p=0.004
@ 20}
0h " I " | . | A ] . L
0 2 4 % 48 60
months

Group UT 59 37 32 30 28 26
Group T 51 4 38 36 36 25

Calafiore et al. Ann Thor&urg2009
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OperativeTherapie

- KayBikuspidalisierung

Fender et al. Heart 2017
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TI¢ Wannoperieren?

In those undergoing lefsided surgery TV repair is
iIndicated if

A Severe secondary TRIGss)

A Mild or moderate secondary TR with annular diameter >
40 mm or 21 mm/m2 Class |In

ESC Valvular Heart Disease Guideline Recommendations. Eur Heart J 2012/2017
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STPatenbank20002009
(A study of 50 004 TV surgeries)

16.5%annual -~ _»U

growth rate "

4
,/
/

o 2009
2000

n=1786 N=7001

Kilicet al. AnnThoracSurg2013

Universitatsklinikum Heidelberg | Kardiologie, Angiologie und Pneumologie | PD Dr. Philip Raake

UK
%)



STPatenbankfir chirurgischel KEingriffe
20002009

60 M - mitral valve operation

A-aortic valve operati
50

40 -

Percentage of Concomitant TVS (%)
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Kilic et al. Ann Thor&8urg2013
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STPatenbankfir chirurgischeT KEingriffe

Mortalitat
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Entwicklung Transvaskulard herapieder Tl

N A

Nt e

TricValve — IVC + SVC 4Tech Tricinch TriClip MitraClip Millipede MIA
(Month) (November) (Month) (March) (December)
] / / 1 |
2010 | 2011 | 2012 2013 2014 2015 2016 I 2017
i t 1 1 1
TricVaI?/é- Ve Trialign FORMA CardioBand Navigate
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Transvaskulard KInterventionen

2018

2017
N=687 N=7

®2016

N=186 **Approximately 200 transcatheterTVinterventions
performedin 2017 (excludingthe MitraClipfor TR)

UK
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Pipeline: InterventionelleTherapie

~ i

| Fender et al. Heart 201
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MitraClip Trikuspidalklappeninsuffizienz
(Off-Label)
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